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3 <110> APPLICANT: HORN, CARSTEN 

4 HANDLER , ALFRED 

6 <12 0> TITLE OF INVENTION: SYSTEMS FOR GENE TARGETING AND PRODUCING STABLE GENOMIC 

7 TRANSGENE INSERTIONS 

9 <130> FILE REFERENCE: 800-81 

11 <140> CURRENT APPLICATION NUMBER: 10/534,226 

12 <141> CURRENT FILING DATE: 2005-05-06 

14 <150> PRIOR APPLICATION NUMBER: PCT/US03/035587 

15 <151> PRIOR FILING DATE: 2003-11-07 

17 <150> PRIOR APPLICATION NUMBER: DE 102 51 918.8 

18 <151> PRIOR FILING DATE: 2002-11-07 
20 <160> NUMBER OF SEQ ID NOS : 24 

22 <170> SOFTWARE: Patent In Ver . 3.3 

24 <210> SEQ ID NO: 1 

25 <211> LENGTH: 9096 

26 <212> TYPE: DNA 

27 <213> ORGANISM: Artificial Sequence 

29 <220> FEATURE: 

30 <223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

31 vector sequence 

33 <400> SEQUENCE: 1 

34 ctaaattgta agcgttaata ttttgttaaa attcgcgtta aatttttgtt aaatcagctc 60 

35 attttttaac caataggccg aaatcggcaa aatcccttat aaatcaaaag aatagaccga 120 

36 gatagggttg agtgttgttc cagtttggaa caagagtcca ctattaaaga acgtggactc 180 
3 7 caacgtcaaa gggcgaaaaa ccgtctatca gggcgatggc ccactacgtg aaccatcacc 240 
38 ctaatcaagt tttttggggt cgaggtgccg taaagcacta aatcggaacc ctaaagggag 300 
3 9 cccccgattt agagcttgac ggggaaagcc ggcgaacgtg gcgagaaagg aagggaagaa 36 0 

40 agcgaaagga gcgggcgcta gggcgctggc aagtgtagcg gtcacgctgc gcgtaaccac 42 0 

41 cacacccgcc gcgcttaatg cgccgctaca gggcgcgtcc cattcgccat tcaggctgcg 480 

42 caactgttgg gaagggcgat cggtgcgggc ctcttcgcta ttacgccagc tggcgaaagg 540 

43 gggatgtgct gcaaggcgat taagttgggt aacgccaggg ttttcccagt cacgacgttg 600 

44 taaaacgacg gccagtgagc gcgcctcgtt cattcacgtt tttgaacccg tggaggacgg 660 

45 gcagactcgc ggtgcaaatg tgttttacag cgtgatggag cagatgaaga tgctcgacac 72 0 

46 gctgcagaac acgcagctag attaacccta gaaagataat catattgtga cgtacgttaa 780 

47 agataatcat gcgtaaaatt gacgcatgtg ttttatcggt ctgtatatcg aggtttattt 840 

48 attaatttga atagatatta agttttatta tatttacact tacatactaa taataaattc 900 

49 aacaaacaat ttatttatgt ttatttattt attaaaaaaa aacaaaaact caaaatttct 960 

50 tctataaagt aacaaaactt ttatcgaatt cctgcagccc gggggatcca ctagttctag 1020 

51 tgttcccaca atggttaatt cgagctcgcc cggggatcta attcaattag agactaattc 1080 

52 aattagagct aattcaatta ggatccaagc ttatcgattt cgaaccctcg accgccggag 1140 

53 tataaataga ggcgcttcgt ctacggagcg acaattcaat tcaaacaagc aaagtgaaca 12 00 

54 cgtcgctaag cgaaagctaa gcaaataaac aagcgcagct gaacaagcta aacaatcggg 1260 

55 gtaccgctag agtcgacggt acgatccacc ggtcgccacc atggtgagca agggcgagga 132 0 
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56 gctgttcacc ggggtggtgc ccatcctggt cgagctggac ggcgacgtaa acggccacaa 1380 

57 gttcagcgtg tccggcgagg gcgagggcga tgccacctac ggcaagctga ccctgaagtt 1440 

58 catctgcacc accggcaagc tgcccgtgcc ctggcccacc ctcgtgacca ccctgacctg 1500 

59 gggcgtgcag tgcttcagcc gctaccccga ccacatgaag cagcacgact tcttcaagtc 1560 

60 cgccatgccc gaaggctacg tccaggagcg caccatcttc ttcaaggacg acggcaacta 1620 

61 caagacccgc gccgaggtga agttcgaggg cgacaccctg gtgaaccgca tcgagctgaa 1680 

62 gggcatcgac ttcaaggagg acggcaacat cctggggcac aagctggagt acaactacat 1740 

63 cagccacaac gtctatatca ccgccgacaa gcagaagaac ggcatcaagg ccaacttcaa 1800 

64 gatccgccac aacatcgagg acggcagcgt gcagctcgcc gaccactacc agcagaacac 1860 

65 ccccatcggc gacggccccg tgctgctgcc cgacaaccac tacctgagca cccagtccgc 1920 

66 cctgagcaaa gaccccaacg agaagcgcga tcacatggtc ctgctggagt tcgtgaccgc 1980 

67 cgccgggatc actctcggca tggacgagct gtacaagtaa agcggccgcg actctagatc 2040 

68 ataatcagcc ataccacatt tgtagaggtt ttacttgctt taaaaaacct cccacacctc 2100 

69 cccctgaacc tgaaacataa aatgaatgca attgttgttg ttaacttgtt tattgcagct 2160 

70 tataatggtt acaaataaag caatagcatc acaaatttca caaataaagc atttttttca 2220 

71 ctgcattcta gttgtggttt gtccaaactc atcaatgtat cttaaagctt atcgatacgc 2280 

72 gtacggcgcg cctaggccgg ccgatactag agcggccgcc accgcggtgg agctccagct 2 340 

73 tttgttccct ttagtgaggg ttaattagat cttaatacga ctcactatag ggcgaattgg 2400 

74 gtaccgggcc ccccctcgag gtcgacggta tcgataagct tgatatctat aacaagaaaa 2460 

75 tatatatata ataagttatc acgtaagtag aacatgaaat aacaatataa ttatcgtatg 2 52 0 

76 agttaaatct taaaagtcac gtaaaagata atcatgcgtc attttgactc acgcggtcgt 2580 

77 tatagttcaa aatcagtgac acttaccgca ttgacaagca cgcctcacgg gagctccaag 2640 

78 cggcgactga gatgtcctaa atgcacagcg acggattcgc gctatttaga aagagagagc 2700 

79 aatatttcaa gaatgcatgc gtcaatttta cgcagactat ctttctaggg ttaatctagc 2760 

80 tgcatcagga tcatatcgtc gggtcttttt tccggctcag tcatcgccca agctggcgct 2820 

81 atctgggcat cggggaggaa gaagcccgtg ccttttcccg cgaggttgaa gcggcatgga 2880 

82 aagagtttgc cgaggatgac tgctgctgca ttgacgttga gcgaaaacgc acgtttacca 2940 

83 tgatgattcg ggaaggtgtg ggatacattg atgagtttgg acaaaccaca actagaatgc 3 000 

84 agtgaaaaaa atgctttatt tgtgaaattt gtgatgctat tgctttattt gtaaccatta 3060 

85 taagctgcaa taaacaagtt aacaacaaca attgcattca ttttatgttt caggttcagg 312 0 

86 gggaggtgtg ggaggttttt taaagcaagt aaaacctcta caaatgtggt atggctgatt 3180 

87 atgatctaga gtcgcggccg ctacaggaac aggtggtggc ggccctcggt gcgctcgtac 3240 

88 tgctccacga tggtgtagtc ctcgttgtgg gaggtgatgt ccagcttgga gtccacgtag 3300 

89 tagtagccgg gcagctgcac gggcttcttg gccatgtaga tggacttgaa ctccaccagg 3360 

90 tagtggccgc cgtccttcag cttcagggcc ttgtggatct cgcccttcag cacgccgtcg 3420 

91 cgggggtaca ggcgctcggt ggaggcctcc cagcccatgg tcttcttctg cattacgggg 3480 

92 ccgtcggagg ggaagttcac gccgatgaac ttcaccttgt agatgaagca gccgtcctgc 3540 

93 agggaggagt cttgggtcac ggtcaccacg ccgccgtcct cgaagttcat cacgcgctcc 3600 

94 cacttgaagc cctcggggaa ggacagcttc ttgtagtcgg ggatgtcggc ggggtgcttc 3660 

95 acgtacacct tggagccgta ctggaactgg ggggacagga tgtcccaggc gaagggcagg 372 0 

96 gggccgccct tggtcacctt cagcttcacg gtgttgtggc cctcgtaggg gcggccctcg 3780 

97 ccctcgccct cgatctcgaa ctcgtggccg ttcacggtgc cctccatgcg caccttgaag 3840 

98 cgcatgaact ccttgatgac gttcttggag gagcgcacca tggtggcgac cggtggatcc 3 900 

99 ccgatctgca ttttggatta ttctgcgggt caaaatagag atgtggaaaa ttagtacgaa 3 960 

100 atcaaatgag tttcgttgaa attacaaaac tattgaaact aacttcctgg ctggggaata 4020 

101 aaaatgggaa acttatttat cgacgccaac tttgttgaga aacccctatt aaccctctac 4080 

102 gaatattgga acaaaggaaa gcgaagaaac aggaacaaag gtagttgaga aacctgttcc 4140 

103 gttgctcgtc atcgttttca taatgcgagt gtgtgcatgt atatatacac agctgaaacg 4200 

104 catgcataca cattattttg tgtgtatatg gtgacgtcac aactactaag caataagaaa 4260 
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105 ttttccagac gtggctttcg tttcaagcaa cctactctat ttcagctaaa aataagtgga 4320 

106 tttcgttggt aaaatacttc aattaagcaa agaactaact aactaataac atgcacacaa 4380 

107 atgctcgagt gcgttcgtga tttctcgaat tttcaaatgc gtcactgcga atttcacaat 4440 

108 ttgccaataa atcttggcga aaatcaacac gcaagtttta tttatagatt tgtttgcgtt 4500 

109 ttgatgccaa ttgattggga aaacaagatg cgtggctgcc aatttcttat tttgtaatta 4560 

110 cgtagagcgt tgaataaaaa aaaaatggcc gaacaaagac cttgaaatgc agtttttctt 4620 

111 gaaattactc aacgtcttgt tgctcttatt actaattggt aacagcgagt taaaaactta 4680 

112 cgtttcttgt gactttcgag aatgttcttt taattgtact ttaatcacca acaattaagt 4740 

113 ataaattttt cgctgattgc gctttacttt ctgcttgtac ttgctgctgc aaatgtcaat 4800 

114 tggttttgaa ggcgaccgtt cgcgaacgct gtttatatac cttcggtgtc cgttgaaaat 4860 

115 cactaaaaaa taccgtagtg ttcgtaacac tttagtacag agaaaaaaaa ttgtgccgaa 4920 

116 atgtttttga tacgtacgaa taccttgtat taaaattttt tatgatttct gtgtatcact 4980 

117 ttttttttgt gtttttcgtt taaactcacc acagtacaaa acaataaaat atttttaaga 5040 

118 caatttcaaa ttgagacctt tctcgtactg acttgaccgg ctgaatgagg atttctacct 5100 

119 agacgaccta cttcttacca tgacattgaa tgcaatgcca cctttgatct aaacttacaa 5160 

120 aagtccaagg cttgttagga ttggtgttta tttagtttgc ttttgaaata gcactgtctt 5220 

121 ctctaccggc tataattttg aaactcgcag cttgactgga aatttaaaaa gtaattctgt 5280 

122 gtaggtaaag ggtgttttaa aagtgtgatg tgttgagcgt tgcggcaacg actgctattt 5340 

123 atgtatatat tttcaaaact tattgttttt gaagtgtttt aaatggagct atctggcaac 5400 

124 gctgcgcata atcttacaca agcttttctt aatccatttt taagtgaaat ttgtttttac 5460 

125 tctttcggca aataattgtt aaatcgcttt aagtgggctt acatctggat aagtaatgaa 5520 

126 aacctgcata ttataatatt aaaacatata atccactgtg ctttccccgt gtgtggccat 5580 
12 7 atacctaaaa aagtttattt tcgcagagcc ccgcacggtc acactacggt tcggcgattt 5640 
128 tcgattttgg acagtactga ttgcaagcgc accgaaagca aaatggagct ggagattttg 5700 
12 9 aacgcgaaga acagcaagcc gtacggcaag gtgaaggtgc cctccggcgc cacgcccatc 5760 

130 ggcgatctgc gcgccctaat tcacaagacc ctgaagcaga ccccacacgc gaatcgccag 5820 

131 tcgcttcgtc tggaactgaa gggcaaaagc ctgaaagata cggacacatt ggaatctctg 5880 

132 tcgctgcgtt ccggcgacaa gatcgggtac cgtcgactgc agaattcgaa gcttgagctc 5940 

133 gagatctgac aatgttcagt gcagagactc ggctacgcct cgtggacttt gaagttgacc 6000 

134 aacaatgttt attcttacct ctaatagtcc tctgtggcaa ggtcaagatt ctgttagaag 6060 

135 ccaatgaaga acctggttgt tcaataacat tttgttcgtc taatatttca ctaccgcttg 6120 

136 acgttggctg cacttcatgt acctcatcta taaacgcttc ttctgtatcg ctctggacgt 6180 

137 catcttcact tacgtgatct gatatttcac tgtcagaatc ctcaccaaca agctcgtcat 6240 

138 cgctttgcag aagagcagag aggatatgct catcgtctaa agaactaccc attttattat 6300 

139 atattagtca cgatatctat aacaagaaaa tatatatata ataagttatc acgtaagtag 6360 

140 aacatgaaat aacaatataa ttatcgtatg agttaaatct taaaagtcac gtaaaagata 6420 

141 atcatgcgtc attttgactc acgcggtcgt tatagttcaa aatcagtgac acttaccgca 6480 

142 ttgacaagca cgcctcacgg gagctccaag cggcgactga gatgtcctaa atgcacagcg 6540 

143 acggattcgc gctatttaga aagagagagc aatatttcaa gaatgcatgc gtcaatttta 6600 

144 cgcagactat ctttctaggg ttaaaaaaga tttgcgcttt actcgaccta aactttaaac 6660 

145 acgttaacca tgcacgcctt taacggtgaa ctgttcgttc aggccacctg ggataccagt 6720 

146 tcgtcgcggc ttttccggac acagttccgg atggtcagcc cgaagcgcat cagcaacccg 6780 

147 aacaataccg gcgacagccg gaactgccgt gccggtgtgc agattaatga cagcggtgcg 6840 

148 gcgctgggat attacgtcag cgaggacggg tatcctggct ggatgccgca gaaatggaca 6900 

149 tggatacccc gtgagttacc cggcgggcgc gcttggcgta atcatggtca tagctgtttc 6960 

150 ctgtgtgaaa ttgttatccg ctcacaattc cacacaacat acgagccgga agcataaagt 7020 

151 gtaaagcctg gggtgcctaa tgagtgagct aactcacatt aattgcgttg cgctcactgc 7080 

152 ccgctttcca gtcgggaaac ctgtcgtgcc agctgcatta atgaatcggc caacgcgcgg 7140 

153 ggagaggcgg tttgcgtatt gggcgctctt ccgcttcctc gctcactgac tcgctgcgct 7200 
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154 cggtcgttcg gctgcggcga gcggtatcag ctcactcaaa ggcggtaata cggttatcca 7260 

155 cagaatcagg ggataacgca ggaaagaaca tgtgagcaaa aggccagcaa aaggccagga 7320 

156 accgtaaaaa ggccgcgttg ctggcgtttt tccataggct ccgcccccct gacgagcatc 7380 

157 acaaaaatcg acgctcaagt cagaggtggc gaaacccgac aggactataa agataccagg 7440 

158 cgtttccccc tggaagctcc ctcgtgcgct ctcctgttcc gaccctgccg cttaccggat 7500 

159 acctgtccgc ctttctccct tcgggaagcg tggcgctttc tcatagctca cgctgtaggt 7560 

160 atctcagttc ggtgtaggtc gttcgctcca agctgggctg tgtgcacgaa ccccccgttc 7620 

161 agcccgaccg ctgcgcctta tccggtaact atcgtcttga gtccaacccg gtaagacacg 7680 

162 acttatcgcc actggcagca gccactggta acaggattag cagagcgagg tatgtaggcg 7740 

163 gtgctacaga gttcttgaag tggtggccta actacggcta cactagaagg acagtatttg 7800 

164 gtatctgcgc tctgctgaag ccagttacct tcggaaaaag agttggtagc tcttgatccg 7860 

165 gcaaacaaac caccgctggt agcggtggtt tttttgtttg caagcagcag attacgcgca 7920 

166 gaaaaaaagg atctcaagaa gatcctttga tcttttctac ggggtctgac gctcagtgga 7980 

167 acgaaaactc acgttaaggg attttggtca tgagattatc aaaaaggatc ttcacctaga 8040 

168 tccttttaaa ttaaaaatga agttttaaat caatctaaag tatatatgag taaacttggt 8100 

169 ctgacagtta ccaatgctta atcagtgagg cacctatctc agcgatctgt ctatttcgtt 8160 

170 catccatagt tgcctgactc cccgtcgtgt agataactac gatacgggag ggcttaccat 8220 

171 ctggccccag tgctgcaatg ataccgcgag acccacgctc accggctcca gatttatcag 8280 

172 caataaacca gccagccgga agggccgagc gcagaagtgg tcctgcaact ttatccgcct 8340 

173 ccatccagtc tattaattgt tgccgggaag ctagagtaag tagttcgcca gttaatagtt 8400 

174 tgcgcaacgt tgttgccatt gctacaggca tcgtggtgtc acgctcgtcg tttggtatgg 8460 

175 cttcattcag ctccggttcc caacgatcaa ggcgagttac atgatccccc atgttgtgca 8520 

176 aaaaagcggt tagctccttc ggtcctccga tcgttgtcag aagtaagttg gccgcagtgt 8580 

177 tatcactcat ggttatggca gcactgcata attctcttac tgtcatgcca tccgtaagat 8640 

178 gcttttctgt gactggtgag tactcaacca agtcattctg agaatagtgt atgcggcgac 8700 

179 cgagttgctc ttgcccggcg tcaatacggg ataataccgc gccacatagc agaactttaa 8760 

180 aagtgctcat cattggaaaa cgttcttcgg ggcgaaaact ctcaaggatc ttaccgctgt 8820 

181 tgagatccag ttcgatgtaa cccactcgtg cacccaactg atcttcagca tcttttactt 8880 

182 tcaccagcgt ttctgggtga gcaaaaacag gaaggcaaaa tgccgcaaaa aagggaataa 8940 

183 gggcgacacg gaaatgttga atactcatac tcttcctttt tcaatattat tgaagcattt 9000 

184 atcagggtta ttgtctcatg agcggataca tatttgaatg tatttagaaa aataaacaaa 9060 

185 taggggttcc gcgcacattt ccccgaaaag tgccac 90 96 

188 <210> SEQ ID NO: 2 

189 <211> LENGTH: 8244 

190 <212> TYPE: DNA 

191 <213> ORGANISM: Artificial Sequence 

193 <220> FEATURE: 

194 <223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

195 vector sequence 

197 <400> SEQUENCE: 2 

198 gagctcgccc ggggatctaa ttcaattaga gactaattca attagagcta attcaattag 60 

199 gatccaagct tatcgatttc gaaccctcga ccgccggagt ataaatagag gcgcttcgtc 120 

200 tacggagcga caattcaatt caaacaagca aagtgaacac gtcgctaagc gaaagctaag 180 

201 caaataaaca agcgcagctg aacaagctaa acaatcgggg tacccgggga tcttgaagtt 240 

202 cctattccga agttcctatt ctctagaaag tataggaact tcagagcgct tttgaagcta 300 

203 ggcggcccta gagtcgacgg tacgatccac cggtcgccac catggtgagc aagggcgagg 360 

204 agctgttcac cggggtggtg cccatcctgg tcgagctgga cggcgacgta aacggccaca 420 
2 05 agttcagcgt gtccggcgag ggcgagggcg atgccaccta cggcaagctg accctgaagt 480 
206 tcatctgcac caccggcaag ctgcccgtgc cctggcccac cctcgtgacc accctgacct 540 
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207 ggggcgtgca 

208 ccgccatgcc 

209 acaagacccg 

210 agggcatcga 

211 tcagccacaa 

212 agatccgcca 

213 cccccatcgg 

214 ccctgagcaa 

215 ccgccgggat 

216 cataatcagc 

217 ccccctgaac 

218 ttataatggt 

219 actgcattct 

220 cgtacggcgc 

221 ataaaatgtc 

222 caataaaaaa 

223 gggaagtttg 

224 aaggatatcg 

225 gttcgaactg 

226 agttctacag 
22 7 tcggcgtgga 
22 8 gaaaatcgtc 

22 9 agcgaggaaa 

23 0 cccggccaga 

231 attgaaatca 

232 cagcggaaat 

233 ccgaactgca 

234 cgaatccgaa 

235 agcggtcagg 

236 aagtaatcgt 

237 ccactttgtg 

238 tgtctcctgg 

239 atatgccttt 

240 caattggcca 

241 ttctttgatt 

242 aatttgtatt 

243 gtaatccctc 

244 atttaaaaca 

245 atagtaaaat 

246 tttagtttat 

247 gcttggggta 

248 taggaacttc 

249 aagttgacca 

250 tgttagaagc 

251 taccgcttga 

252 tctggacgtc 

253 gctcgtcatc 

254 ttttattata 

255 cgtaagtaga 



Input Set ; 
Output Set : 

gtgcttcagc 
cgaaggctac 
cgccgaggtg 
cttcaaggag 
cgtctatatc 
caacatcgag 
cgacggcccc 
agaccccaac 
cactctcggc 
cataccacat 
ctgaaacata 
tacaaataaa 
agttgtggtt 
gccaaaagct 
gtaatgttta 
aagttaaaag 
tgggtctatt 
aacagtatgc 
caaccgagtt 
aacaagtcca 
agccattcgc 
acggtgagcg 
aacgggtgca 
aggcaaagtg 
acgcgacgct 
taaatcgttt 
gttaaaacta 
agatggcccc 
cccatctcaa 
gttgattttc 
tgcgttcgtt 
gcaaacgaat 
taattgtttc 
gctcaccgag 
taattgttcg 
tctttgcgtt 
tataatcaaa 
atacaaaaca 
catgtagtca 
attatttatt 
cccggggatc 
agatctgaca 
acaatgttta 
caatgaagaa 
cgttggctgc 
atcttcactt 
gctttgcaga 
tattagtcac 
acatgaaata 
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cgctaccccg 
gtccaggagc 
aagttcgagg 
gacggcaaca 
accgccgaca 
gacggcagcg 
gtgctgctgc 
gagaagcgcg 
atggacgagc 
ttgtagaggt 
aaatgaatgc 
gcaatagcat 
tgtccaaact 
tctgtctctc 
tttttggcaa 
gttaaaatca 
ttttaaactt 
cagttttggt 
cgaggttcca 
cgagcgccac 
ttcgtggcga 
gatcaaacgc 
gagacagaga 
ccaaatgctc 
cgtaaaattg 
tagcgagtgc 
tctcttcctc 
caacttgcta 
tattttcctc 
gcctgccttt 
cgactttaaa 
gcgacttgct 
tagcctcgga 
aaacaagaaa 
ttagacttat 
aaattaaatt 
gtttttattt 
attttagata 
aaaaatgaca 
tagcctaact 
ttgaagttcc 
atgttcagtg 
ttcttacctc 
cctggttgtt 
acttcatgta 
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